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Most countries of the West African Economic and Monetary Union (WAEMU) experienced a growth acceleration in 2011-17. This paper identifies the determinants of this growth by combining country-specific information with the results of a cross-country regression model. Growth was characterized by capital accumulation and driven by structural factors, including financial deepening and infrastructure development. What sets WAEMU countries apart from other African countries is the very sharp increase in private sector credit supporting private investment. This was facilitated by a prudent and accommodative regional monetary policy and improved financial regulation. Pro-cyclical fiscal policies supported public infrastructure investment but led to a buildup of public debt. Going forward, growth may lose some steam, given the renewed policy emphasis on fiscal consolidation and monetary tightening. This paper is a product of the Macroeconomics, Trade and Investment Global Practice. It is part of a larger effort by the World Bank to provide open access to its research and make a contribution to development policy discussions around the world. Policy Research Working Papers are also posted on the Web at http://www.worldbank.org/research. The authors may be contacted at fgebregziabher@worldbank.org and lmoller@worldbank.org.
Introduction
Countries of the West African Economic and Monetary Union (WAEMU) 1 experienced relatively high growth in 2011-2017 while growth in Africa was decelerating sharply (Annex Figure 1) . The aggregate growth rate has consistently exceeded 6 percent (3.2 percent per capita) since 2011, supported by the growth acceleration in Côte d'Ivoire -the largest economy of the Union. Most other members have also registered solid growth, surpassing 5 percent, including Senegal, Burkina Faso, and Niger. By contrast, WAEMU growth averaged less than 3 percent in the 1990s and 2000s. Recent performance also compares favorably with the aggregate slowdown in Sub-Saharan Africa (SSA). Growth in SSA declined sharply in 2015-2017 to about 2.3 percent (-0.5 percent per capita), from 5.5 percent during the 2000s, reflecting a slowdown in the three large economies (Angola, Nigeria, and South Africa).
This paper identifies the determinants of recent WAEMU growth by combining country-specific information with the results of a cross-country regression model. Systematic investigation of past growth is a critical step toward understanding the key factors that could affect the growth momentum. Country-specific factors are analyzed using national account decompositions, growth accounting (Solow), and structural change analysis (Shapley). The main workhorse of the paper is a crosscountry regression model originally set up by Loayza et al. (2005) to explain long-term growth in Latin America and recently adapted by Moller and Wacker (2017) for Ethiopia. 2 This paper examine the extent to which growth was driven by 'good policies' (structural and stabilization factors), 'good luck' (external factors) or both. Specifically, the determinants are grouped into three categories: structural factors (infrastructure, financial deepening, education, trade openness, government size, and institutions); stabilization policies (inflation, real exchange rate), and external factors (commodity prices and terms of trade). Our main findings are summarized as follows.
The growth process was characterized by capital accumulation while productivity gains were modest. Total investment increased from 15 percent of GDP in 2000-2010 to 20 percent in 2011-2016 , with 4 of the 8 countries experiencing an increase of more than 5 percent of GDP. The private sector contributed by about two-thirds to this rise with the remainder coming from public investment. Growth accounting shows that the increased capital stock accounts for at least 40 percent of growth with the residual coming from increased labor supply (owing to demographics). Productivity growth was largely absent, both in terms of Total Factor Productivity growth (the Solow residual) and labor productivity growth (output per worker). The modest productivity gain was largely due to static structural transformation with within-sector productivity growth remaining limited, except for Senegal. Demand-side decomposition indicates that investment was one of the main contributors to growth (Annex Figure 5) . Overall, this suggests a pattern of growth similar to what was observed across Africa, with a somewhat faster capital formation.
What sets WAEMU apart from peers is the very sharp increase in private sector credit since 2011, which helped support private investment. Regression results reveal that the main factors correlated with growth in other countries can also explain the WAEMU performance quite well. Structural factors explain more than half of the 2011-17 per capita growth. The key structural factor was an expansion of credit to the private sector (financial deepening) and infrastructure growth. Private sector credit increased from 13.6 percent of GDP during 2000-2010 to 22.1 percent in 2011-2016 1 Members of the Union are Benin, Burkina Faso, Côte d'Ivoire, Mali, Niger, Senegal, and Togo. 2 While cross-country growth regressions may have their own limitations, their insights should not be neglected. Although some strands of the literature dismiss them altogether, we view them as a useful approach to gain insights into the policy drivers of growth (see also Durlauf, 2009) , especially in countries such as ours where data are relatively scarce. Furthermore, our econometric approach addresses the most conventional methodological issues that can arise in crosscountry growth regressions. For our purpose, it is also not necessary to interpret the estimated parameters in a strictly causal sense. Our analysis could as well be seen as an investigation of macroeconomic factors that correlated with growth in a broad range of countries and an evaluation of whether the development of those factors in the WAEMU countries is consistent with their recent growth pickup. Figure 1.4) . This led to an increase in private investment from 9.5 percent of GDP in 2000-2010 to 12.5 percent in 2011-2016 , with 4 of the 8 countries experiencing an increase of more than 3 percent of GDP (Annex Figure 2.6 ). By contrast, private sector credit fell in the Africa region from 57 to 47 percent over the same period holding back regional growth. Infrastructure expansion was also quite important for WAEMU growth, but not to an extent similar to the rest of Africa.
(Annex
Financial deepening, in turn, was facilitated by a prudent, but accommodative monetary policy, and improved financial sector regulation. Monetary policy, conducted by the regional Central Bank (BCEAO), was largely accommodative, with the benchmark interest rate steadily falling from 3.8 to 2.5 percent between 2008 and 2017. Real money growth also increased from 9.5 percent in to 11.8 percent in 2011 . Nonetheless, inflation remains very low at 0.8 percent. The amendment in 2011 of the OHADA Uniform Act on Secured Transactions helped improve the legal administrative basis of collateral. The key objective of this regulatory reform has been to facilitate access to credit by providing new collateral mechanisms. This reform is estimated to have had a substantial positive impact on private sector credit in WAEMU countries (Islam et al., 2018) .
Pro-cyclical fiscal policies supported public infrastructure investment, but led to a gradual build-up of public debt. Public investment-to-GDP ratio in WAEMU increased from 5.3 percent in 2000 to 7.7 percent in 2011 . Most countries have experienced a considerable increase in public investment, ranging from a cumulative increase of 3 percent of GDP in Burkina Faso, Côte d'Ivoire, and Niger (between 2000 ) to 6 percent in Togo. As fiscal revenues were unchanged, the expansion in public investment resulted in an increase in the fiscal deficit (including grants) from 3.3 percent of GDP in 2014 to 4.7 percent in 2017. Public debt increased from 40.9 percent of GDP in 2011 to 48.2 percent in 2017. The risk of external debt distress remained 'moderate' in most countries.
Going forward, the growth impetus may wane given tighter fiscal and monetary conditions as countries aim to build reserves and rein in the rising public debt. A key policy challenge for WAEMU is to maintain sufficient international reserves to sustain the exchange rate regime. Reserves stood at 4.2 months of import at end-2017, down from around 6.0 in 2011. Containing rising public debt is also important. To that effect, members are embarking on fiscal consolidation, supported by countrylevel IMF programs, aimed at achieving a fiscal deficit target of 3 percent by 2019. In a similar vein, the Central Bank of West African States (BCEAO) has tightened monetary policy since end-2016 by raising interest rates and limited banks' access to its credit facility. Tighter macro policy is expected to reduce medium-term growth.
The rest of the paper is organized as follows: Section 2 depicts the key characteristics of growth in WAEMU countries over 2011-2017. Section 3 discusses the data and outlines the methodology. Section 4 uses regression model results to explain growth distinguishing between structural, stabilization, and external factors. Section 5 examines model accuracy and robustness. Section 6 discusses the role of macroeconomic policy. Section 7 concludes.
Growth Characteristics
Structural break analysis à la Hausmann et al. (2005) indicates that several WAEMU countries moved onto higher growth trajectories in the early 2010s. The analysis uses univariate as well as multivariate statistical procedures to identify and test for trend breaks in growth rates. An algorithm searching for breaks developed by Doornik et al. (2013) and Hungnes (2010) was used to determine 4 the existence, timing, as well as the significance of breaks in mean growth rates. 3 Econometric tests identified a break in WAEMU's GDP growth in 2011 (Annex Figure 3) . 4 This reflects the fact that growth surged from an average of 3.1 percent in 2000-2010 to 6.4 percent in 2011-2017 . This includes the rapid growth turnaround in Côte d'Ivoire, from less than a half percent to over 9 percent over this period. Similarly, Senegal, Togo, and Mali experienced a statistically significant shift in their growth paths. Niger, Benin and Guinea-Bissau maintained solid growth rates although no structural breaks were identified.
The services sector led growth in most WAEMU countries, followed by agriculture in some economies and by industry in others. The services sector accounts for the largest portion of year-onyear variations in real GDP growth in Benin, Côte d'Ivoire, Mali, and Senegal (Annex Figure 4) . Fast-growing sectors, such as finance, transport and communications have underpinned the rapid expansion in services. Industry contributed strongly in some counties (Benin, Burkina Faso, Senegal) mainly reflecting construction booms linked to infrastructure investment. Agriculture has made a significant contribution in Guinea-Bissau, Mali, and Togo. However, in some countries (including Benin, Burkina Faso, and Senegal) , the growth contribution of agriculture declined, despite the sector's prominent role in the 2000s (excluding drought years).
Recent growth can be traced to increased capital accumulation while TFP growth has generally made a modest contribution. Growth can occur either due to the use of increased amounts of factors of production or a more efficient combination of resources to produce more output for a given input level. Annex Figure 6 decomposes growth into three sources: capital accumulation, labor supply, and TFP growth. Three-fourths of growth in WAEMU was due to factor accumulation, while the rest was accounted for by TFP growth. This is broadly similar to the SSA experience, but SSA, on average, experienced negative TFP growth over Glanced through a structural transformation lens, growth was driven by static structural change and within-sector productivity growth. 5 Productivity growth occurs either due to improvements within sectors or resource reallocation from low to high-productivity activities. Annex Figure 7 decomposes GDP per capita growth into within-sector changes and structural change (as well as the static and dynamic subcomponents). In Senegal and Benin, 'within' gains accounted for the bulk of per capita growth, although static structural change made a significant contribution. Unlike 2005-10, the contribution of within-sector productivity changes to Benin's growth turned negative in 2010-15. Structural changed played a substantial positive role in Burkina Faso, while a decline in within-sector productivity and lower employment held back growth. Similarly, a third of Côte d'Ivoire's growth in recent years was due to structural change (Haile, 2018) . WAEMU trends are thus consistent with those of Sub-Saharan Africa (Timmer et al., 2014) . 3 We follow the definitions of Hausmann et al. (2005) : (a) a growth acceleration should be sustained for at least 5 years and the change in growth rate has to be at least 2 ppts; (b) a country can have more than one instance of growth acceleration as long as the dates are more than 5 years apart; (c) trend breaks were selected at the 1% level of significance (α = 0.01) in the Autometrics options in the software package OxMetrics 7 . The results are robust to changes in these specifications. 4 Annex Figure 7 presents growth trends only for countries that have experienced significant shifts in mean growth rates.
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Data and Methodology
Our analysis is mainly based on previous studies investigating the determinants of growth in developing countries. The analysis uses the cross-country regression model in Brueckner (2014) , who built on the seminal contribution by Loayza et al. (2005) to identify the key engines of growth in the past. It draws upon the results of Moller and Wacker (2017) to shed light on what is driving WAEMU's growth acceleration. We distinguish between three groups of growth determinantsstructural, stabilization and external factors-as explained below.
Structural factors comprise a wide array of fundamental determinants of growth. Our empirical model includes variables representing infrastructure, human capital, financial development, trade openness, government size, and institutions. The level of human capital development is controlled for using secondary school enrollment, which is commonly used in the growth literature (e.g. Mankiw et al. (1992) ; Loyaza et al. (2005) ). Although measures of educational achievements would be preferable, data on such variables are scanty. The share of domestic credit to the private sector in GDP serves as an indicator for the potential role of financial deepening in spurring economic growth. Trade-to-GDP ratio accounts for the growth impacts of openness to international trade. In addition, institutional quality may have a significant bearing on growth, as it supposedly affects capital formation and allocative efficiency. The well-known Polity index controls for this effect.
Our model is augmented with a composite indicator for infrastructure development. Although the baseline model in Brueckner (2014) uses fixed telephone lines per capita as an indicator for the level of infrastructure, this is a less plausible measure for WAEMU countries given that mobile phones have been much more widely used in the last decade and that it captures only one aspect of physical infrastructure. In countries with limited (fixed) telephone network like WAEMU countries, a variable capturing only telecommunications infrastructure might be a misleading indicator of overall infrastructure development. As infrastructure is inherently multi-dimensional, transcending several sectors like telecommunications, transport and energy, we pursue the approach suggested by Calderon et al. (2014) and construct a composite infrastructure index based on three individual indices capturing progress in power generation capacity, roads, and phone lines. 6 Government consumption serves as measure of government size. Larger government consumption can reduce growth by crowding-out private investment by potentially leading to, among others, higher interest rates (where the public deficit is debt-financed), distortionary taxation, and bureaucratic inefficiencies. However, spending associated with the social sectors (such as health and education) is likely to bolster growth by enhancing human capital accumulation, among other channels. Note that the model squarely focuses on long-term growth and thus it does not pick up the short-term stimulative effects that government recurrent spending might have in times of economic downturns. In addition, as the model controls for human capital and infrastructure, some of the channels through which government consumption operates are already taken into account.
In addition to structural features, growth may be influenced by cyclical factors and stabilization policies. A country might stimulate short-run growth by pursuing lax monetary policy; however, concomitant inflationary pressures would likely distort economic incentives and result in lessoptimal allocation of resources. Hence the critical importance of a stable macroeconomic environment in ensuring efficient resource allocation and fostering growth. The measures of macroeconomic stabilization policy we use in the regressions are standard in the literature: inflation 6 rate, an indicator for exchange rate misalignment, and the occurrence of banking crises. Note that the analysis in Section 3.2 uses only the inflation rate and real effective exchange rate given that none of the WAEMU countries experienced a banking crisis over the period of analysis.
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External conditions constitute another potential growth driver. Akin to most SSA economies, WAEMU countries are vulnerable to fluctuations in global commodity prices. The analysis controls for externally induced economic shocks using terms of trade and commodity export prices. The role played by external factors is particularly important in light of the recent downward spiral in commodity prices. Commodity price fluctuations might entail only transitory growth effects; however, resource windfalls can also affect long-term aggregate supply by increasing capital accumulation and influencing institution building. To ensure consistency with the baseline model in Brueckner (2014) , this paper constructed a commodity export price index for the WAEMU countries based on the procedure in Arezki and Brueckner (2012) .
Empirical Model
The baseline cross-country regression model specifies real GDP as a function of several growth determinants and takes the following form 8 :
where y i,t is the log of real GDP per capita of country i at time t; y i,t-1 stands for one-period lagged GDP per capita, with β measuring the speed of convergence in income per capita; X i,t for variables capturing structural, stabilization and external effects; β is the key parameter of interest and captures the effect of the variables on output per capita; η i is a set of country fixed effects accounting for unobserved country-specific and time-invariant factors (such as geographical location, historical legacies, and legal origins) that may have significant impact on both income and the explanatory variables; v i is a vector of time dummies capturing universal time trends; and finally, ε it represents the error term. The original analysis is based on data for 126 countries spanning the period 1970-2010. Variable definitions and data sources are shown in Table 1 (Annex). To smooth out potential business cycle effects and reduce measurement error, the data are organized into five-year periods.
9
The baseline model in Equation (2) is estimated using the System GMM. Endogeneity problems are circumvented by deploying suitably lagged values of the independent and dependent variables as instruments (Blundell and Bond, 1998) . Araujo et al. (2014) and Moller and Wacker (2017) show that the baseline results are quite robust to a wide array of robustness checks, which include using: alternative instruments, alternative samples, alternative specifications, alternative variables, 10-year averaged data, balanced panel data, time-varying coefficients, unconditional models (to mitigate weak instruments), and more control variables. The key findings also stand up well to parameter heterogeneity (See Section 5).
The regression results show that movements in GDP per capita across the 126 countries in the sample were mainly due to changes in structural features and, to a limited extent, stabilization and external factors. See Table 1 . Column 1 shows the baseline results while columns 2-4 report results from sensitivity analyses.
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The results are generally consistent with theoretical expectations. Structural 7 Some WAEMU countries, including Togo, experienced banking crises in the 1980s.
8
See Brueckner (2014) and Araujo et al. (2015) for more details on model specification. 9 The dynamics of our model allows for longer-run effects beyond the five-year interval. The model formulation accommodates both contemporaneous impacts of changes in X i,t 1 (captured by β 1 ) and lagged impacts on future income per capita (captured by the lagged dependent variable). Thus, the overall long-run effect is given by
factors such as infrastructure, financial development, and trade openness turn out to be significant determinants of income per capita. In contrast, education and political institutions enter the regression insignificantly, perhaps suggesting that the five-year time span is too short for these variables to exhibit significant variation over time. It might also be the case that these variables operate through other channels or that the data are measured with error. Similarly, external conditions have a strong positive impact on real GDP. The impact of stabilization policies, however, is relatively smaller. The coefficient on institutions appears counterintuitive, albeit statistically insignificant. We mainly use these estimates to explain growth in the WAEMU region.
Calculating growth contributions in WAEMU countries
The contributions of the above-discussed explanatory variables to growth can be calculated by firstdifferencing Eq. (2) 11 :
where the country fixed effect cancels out as it is time-invariant. All variables are given in natural logarithms and their first differences represent growth rates. Growth can be explained by persistence effect, β 0 (∆y i,t 1 ); changes in the explanatory variables, β 1 (∆X i,t 1 ); and a period-specific global shock, ∆v t . The unexplained portion of growth is picked up by the residual, ∆ε it . The persistence parameter captures the lagged impacts of previous shocks or interventions over a five-year period.
The present paper extended the original data set from Brueckner (2014) (2) uses telephone infrastructure as a proxy, we used a composite index consisting of telecom, transport, and power infrastructure to compute the growth contribution of infrastructure in Eq. (3). Data on power and transport infrastructure were not readily available for most of the countries included in Eq. (2) . Nonetheless, using instead only telephone (fixed and mobile) would leave the main conclusions of the analysis unchanged. In fact, the growth contribution of infrastructure would have been larger if we used only telephone lines, as WAEMU countries have seen dramatic expansion of (mobile) telecom infrastructure in the past two decades. Moller and Wacker (2017) show that using both telecom and road infrastructure in Eq. (2) does not significantly change the estimate for infrastructure. In addition, for some countries and/or some periods, data on some of the infrastructure indicators were scanty and thus we used alternative measures. There is paucity of data on road density and electricity production for some WAEMU countries and/or for more recent periods. Given the data are organized into five-year periods, data for the most recent year is taken as representative for the period. For instance, if data on road density were available only for 2011 and 2014, the average of the two would be taken to represent road coverage in 2011-2016. Similarly, electricity production data were not available for a few countries and thus we used alternative measures (such as electricity consumption) as a proxy. It should be noted upfront that we are fully aware of the problems with the quality of infrastructure data for SSA countries. However, these are the very same data that are extensively used in the literature and thus we rely on the same imperfect figures.
Results
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In this section, we discuss the determinants of growth in WAEMU countries over 2011-2016. The analysis focuses on 2011-2016 because this period corresponds to WAEMU's growth acceleration episode. Results for 2000-10 are also presented in tables and graphs for comparison (See Annex  Figures 8 and 9 ). The period before 2000 was not included in the analysis as data were incomplete for some countries and variables. Figures 2-7 show the predicted growth contributions of the determinants based on the parameter values shown in Table 1 and the observed changes in the variables between the respective data points.
Growth in WAEMU during 2011-2016 was mainly driven by improvements in structural factors.
Structural factors contributed about 1.5 ppts of the average annual per capita growth rate of 2.5 percent, i.e. about two-thirds of predicted growth (Figure 2 ). This reflects the considerable progress WAEMU countries have made in financial deepening, infrastructure development, and trade openness. Structural improvements in WAEMU exceeded the SSA average. A stable macroeconomic framework also supported growth while external factors were unimportant.
Financial deepening and infrastructure were the main structural determinants of growth. Increased private sector credit and infrastructure contributed roughly 0.7 ppts and 0.4 ppts respectively, together accounting for three-quarters of growth due to structural factors. The largest increases in private sector credit (in percent of GDP) were registered by Togo (by about 19 ppts between 2000-10 and 2011-16), Senegal (12 ppts), and Burkina Faso (10 ppts). Several countries experienced a substantial increase in private investment (percent of GDP), with cumulative gains ranging from 2-4 ppts in 4 of the 8 countries to 11 ppts in Niger. As infrastructure coverage in WAEMU countries is low, the growth effect of narrowing the infrastructure gap is potentially large. Public investment also increased in most countries, with the cumulative gain ranging from about 2 ppts in 4 countries (between 2000-10 and 2011-16) to 6 ppts in Togo.
Growth was driven by domestic rather than external factors. External developments slightly reduced growth in the region, although this masks variations across member countries. The findings are consistent with the fact that WAEMU countries, unlike oil-exporting SSA economies, were much less affected by falling commodity prices. In the context of low energy prices, a few countries (including Côte d'Ivoire and Guinea-Bissau) gathered some growth momentum, albeit modest. By contrast, headwinds from lower commodity prices somewhat held back growth in relatively more resource-intensive countries (Benin, Burkina Faso, and Mali).
The monetary union has provided a stable macroeconomic framework for the growth process, although the observed (direct) effect on growth is marginal. Macroeconomic stability provides a conducive environment for sustained growth by, among others, helping countries anchor expectations and fostering long-term investment decisions (Berg et al., 2012; Arizala et al., 2017 ). WAEMU's robust growth in recent years coincided with relatively sound macroeconomic management. Member countries have achieved stronger outcomes than other SSA regions, with inflation remaining low at 0.8 percent, the real effective exchange rate in line with fundamentals, and external balance more or less stable (IMF, 2018) . Recently adopted WAEMU convergence criteria have helped anchor fiscal policy to reduce fiscal excesses and foster financial stability. Studies show that the monetary union has positively contributed to price stability and fiscal outcomes 12 The following weights based on real GDP (in PPP terms) were used to compute aggregate estimates for the WAEMU: Côte d'Ivoire (33.6 percent), Senegal (16 percent), Mali (15 percent), Burkina Faso (12.9 percent), Benin (9.4 percent); Niger (8 percent), Togo (4.5 percent) and Guinea-Bissau (1.5 percent). (Agbor, 2012 , Pattillo et al., 2008 Bagnai, 2010) . However, a strand of the literature contends that the euro peg may render adjustment to external shocks difficult because a fixed exchange precludes a key policy instrument for redressing a protracted recession (IMF, 2016; World Bank, 1994 .
The results in this paper are comparable with the findings of a recent IMF paper, though our analysis underscores the role of financial deepening more strongly. Using a benchmarking and cross-country regression approach, IMF (2018b) finds that high growth in the WAEMU region coincided with increased investment, improved macroeconomic stability, enhanced institutional quality, improved terms of trade, and productivity gains. It is important to note, however, that only the benchmarking and structural break analyses in Section 2 of this paper are directly comparable with the approach adopted in IMF (2018b). A notable difference in results is our finding of the strong growthfacilitating role played by financial deepening.
Model Accuracy and Robustness
Model accuracy
In general, the model predicts actual growth in WAEMU very well, although it under-predicts growth for some countries. Annex Figure 10 compares actual per capita growth with the predictions from the model. Predictions for Côte d'Ivoire are the least precise in absolute terms, although the model 'error' is modest proportionally. This perhaps suggests that our model may not be a good fit in explaining what happens in the aftermath of a deep recession such as Côte d'Ivoire's during the 2000s. In general, prediction errors could arise from shortcomings of some of the model variables. For instance, institutional quality is proxied by the Polity IV index, which exhibits limited variability over the short-term. It may also be due to factors that remained unaccounted for by the model. Having said that, discrepancies for country-specific results derived from cross-country studies are not exceptional in the literature (see results for LAC countries in Araujo et al. (2016) , for Ethiopia in Moller and Wacker (2017) , and for Tanzania in Haile (2016)).
Robustness
The original model by Brueckner (2014) has already passed several robustness checks. For example, it was shown (by testing the relevant first-stage relationship) that the instruments in the GMM regression are sufficiently strong. The main results are also robust to taking 10-year non-overlapping panel data, balanced panel data, time-varying coefficients, or alternative specifications. Furthermore, unconditional models were estimated variable by variable as this limits the weak-instrument problem in the case where various instruments appear strong in isolation but are highly correlated so that they are weak when used together (Dollar and Kraay, 2003) .
In addition, Moller and Wacker (2017) estimate three other specifications (see columns 1 to 4 in Table 1) . Column (2) shows the results when the Polity IV variable, which had a counter-intuitive sign in the baseline specification, is excluded. The results are almost identical to the baseline model in column (1) . Column (3) expands the instrument set by allowing for first-, second-, and third-order differences (as opposed to including only the first lag). The findings indicate that the baseline estimates do not likely suffer from too few instruments. The coefficient estimates are again similar to the baseline, though the infrastructure parameter is smaller but still significant and large. Column (4) reports fixed-effect (FE) estimates, again with similar results but a somewhat smaller (but positive and significant) infrastructure parameter. The coefficient on the lagged dependent variable is somewhat smaller than in the baseline. This confirms that our baseline model is well-specified because of the downward bias of this parameter in fixed effect estimation (Nickell, 1981) . Source: Authors' estimates based on data described in Section 3. Source: Authors' estimates based on data described in Section 3. Source: Authors' estimates based on data described in Section 3. Source: Authors' estimates based on data described in Section 3. Source: Authors' estimates based on data described in Section 3. Source: Authors' estimates based on data described in Section 3.
Furthermore, the baseline sample is re-specified to include only countries that were below the median or mean of GDP per capita in 1995 (Annex Table 2 ). This is important, as the baseline model includes (3) and (4) . For the smaller sample, there are some differences in the magnitudes of the estimated coefficients. For instance, the effects of the exchange rate and credit-to-GDP ratio seem somewhat larger.
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In this case, the hypothesis that the two estimated coefficients are equal cannot be rejected only at the 10 percent level of statistical significance. Column (5) re-estimates the model for SSA countries only. Although this dramatically decreases the sample size and a particularly worrying Sargan and AB(1) statistic, the results are generally in line with our baseline model.
Given the importance of infrastructure in explaining growth, it is important to check the robustness of the key results to using alternative measures. The results shown in Table 1 use fixed telephone line coverage as an indicator for infrastructure development. We used two alternative infrastructure variables, namely mobile phone subscriptions and road coverage, and found nearly identical results.
14 Both alternative infrastructure variables have a strong positive impact on growth, although the effect of roads is only borderline significant. Note that the three types of infrastructure considered in our analysis are provided mostly by the public sector in the case of WAEMU countries, strengthening our inference on the nexus between public infrastructure development and growth.
In sum, our model is robust to a wide range of alternative specifications. Where results differ in magnitude, this difference is rarely statistically significant and thus often reflects random sample effects. The only case where infrastructure is statistically insignificant arises in a considerably reduced sample, although the quantitative result is still in line with parameter estimates from other robustness checks. The robustness checks suggest that our estimate for infrastructure in the baseline model may be on the higher side. However, we find no strong evidence that any of these alternative models would be more appropriate to capture recent growth in WAEMU countries. Moreover, even if we used one of the lower parameter values, the associated contribution of infrastructure to would still be substantial.
What Was the Role of Macroeconomic Policy?
Recent growth in WAEMU has largely been a structural phenomenon. To what extent is growth driven by structural factors and/or reactions to the economic cycle? Figures 11-14 (Annex) present historical trends in potential and actual growth for the WAEMU average and individual countries over 2000-2017. Potential growth is computed as a function of changes in capital stock, labor force, and TFP along the lines of Solow decomposition. Alternatively, we use the Hodrick-Prescott (HP) filter 15 to disentangle structural from cyclical components of growth.
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In WAEMU, potential growth has steadily increased, above its long-term average rate, partly reflecting increases in investment (capital deepening), and rising labor inputs (favorable demographics). Results from the HP filter also confirm that structural factors were dominant. Capital growth has been high in recent years, reflecting large infrastructure investments and faster rates of private investment.
Cyclical factors also contributed to the growth acceleration. WAEMU countries stimulated short-run growth by pursuing an accommodative monetary policy. A key cyclical factor is related to the rapid growth in domestic credit to the private sector. In addition, the construction booms in some countries (notably Benin, Burkina Faso, and Togo) were partly funded through a pre-financing arrangement-13 However, the null hypothesis that these estimates are statistically different from the baseline results (column 1 of Table A. 2) has been rejected.
14 See Moller and Wacker (2017) . 15 The HP filter is a statistical technique used to produce a smoothed measure of real GDP, which is then taken to represent an economy's underlying potential. Deviations from this trend represent unsustainable temporary deviations from potential.
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which represented a cyclical phenomenon-where governments provided selected private firms with a guarantee to borrow from domestic banks. For instance, in Togo, the size of pre-financing contracts averaged 7 percent of GDP annually over 2013-2016, peaking at 10.5 percent in 2015. Other cyclical drivers of growth included recovery from crisis (e.g. Côte d'Ivoire), global commodity prices and regional trade spillovers (e.g. Benin, Burkina Faso, Mali), and political instability and/or security problems (Guinea-Bissau, Mali, Niger). Expansionary monetary policy contributed to the sharp credit growth in recent years, which in turn led to an increase in private investment. BCEAO has made large liquidity injections by cutting the policy and refinancing rates in 2012 and had kept them unchanged until end-2016. Monetary policy was tightened in December 2016, as BCEAO raised the marginal lending facility rate from 3.5 to 4.5 percent, although this was slightly loosened as the reserve requirement was reduced from 5 to 3 percent. Partly as a result of the lax monetary policy, domestic credit to the private sector surged from about 14 percent of GDP in 2000-10 to 22 percent in 2011-16 (Annex Figure 1.4) . All member states of the Union have witnessed high credit growth, with 4 of the 8 countries experiencing an increase of more than 3 percent of GDP.
Credit growth has been supported by the amendment in 2011 of the OHADA 17 Uniform Act on Secured Transactions, which helped improve the legal administrative basis of collateral (Islam et al., 2018) . The key objective of the OHADA regulatory reform has been to facilitate access to credit by providing new collateral mechanisms. The reforms took effect in May 2011 and involved several measures, which encompassed expanding the type of eligible collaterals to also include future assets, public domain lands, funds held in escrow accounts, receivables, and intellectual property rights. The amended act has been made effective in all OHADA member states. The reforms are estimated to have had a substantial positive impact on private sector credit in WAEMU countries (Ibid.). Islam et al. show that this reform is associated with an increase in private sector credit of roughly 6 percent of GDP in Senegal, 7 percent in Burkina Faso, 15 percent in Togo, and nearly 4 percent in Mali.
Expansionary fiscal policy has also underpinned the growth acceleration. WAEMU countries have seen a sustained increase in public investment in recent years to address infrastructure gaps. Government investment increased from an average of 5 percent of GDP in 2000-10 to 7.7 percent in 2011-16. Of the 8 countries in the Union, 5 of them saw an increase in public investment of at least 3 percent of GDP over the same period. The expansionary fiscal stance partly reflected restrained government consumption spending, which remained flat, on average, at 15 percent of GDP between 2000-10 and 2011-16 (Annex Figure 2.5 ). This holds true for all countries except Togo and Senegal, which witnessed a marginal increase. The increase in public investment, combined with stagnant fiscal revenue, meant that the fiscal deficit worsened from 3.1 to 4.7 percent GDP between 2010 and 2017. The higher investment rate was partly supported by an increase in gross savings, from 13 to 17 OHADA is an initiative in francophone Africa which provides a uniform legal and regulatory framework for accounting standards, arbitration, commercial law, company and insolvency law, and transactions secured by collateral. By harmonizing business regulations among its 17 member states, OHADA aims to facilitate economic integration and promote economies of scale. See Islam et al. (2018) for more details.
Conclusion
This paper aimed to explain WAEMU's relatively high growth in recent years. We find that growth was largely driven by improvements in deep structural factors in the context of a conducive macroeconomic policy framework. External factors played a negligible role, suggesting that WAEMU countries, unlike oil-exporting African economies, were much less affected by falling commodity prices and vice versa. WAEMU's growth trajectory has its own unique features compared to the SSA experience. Growth has been weak in resource-intensive SSA countries, largely owing to falling commodity prices. Whereas non-resource-intensive economies achieved solid growth on the back of high public investment, financial disintermediation and/or policy slippages slightly reduced growth.
Specifically, financial deepening and infrastructure were the most important structural drivers of growth. Many WAEMU countries have been undertaking large infrastructure investments, albeit from a low base. However, the region's infrastructure network (notably energy and transport) remains poor. Infrastructure development tops the list of recommendations for growth acceleration (Growth Commission Report, 2008) . Continued investment in key infrastructure would be required to bolster WAEMU's long-term growth. Although many countries have little fiscal space to further raise public investment, there is a scope to mobilize domestic resources and to reallocate resources from less productive purposes. Tax revenue as a share of GDP remains low and stagnant and could be increased by 1-2 percent of GDP (IMF, 2018).
There were, nonetheless, some idiosyncrasies among WAEMU countries in terms of growth drivers. Infrastructure played a stronger role in Côte d'Ivoire, while financial deepening dominated in the remaining countries. Countries affected by political instabilities and/or security problems (GuineaBissau, Mali, Niger) witnessed relatively smaller infrastructure improvements. Although financial deepening was the key growth engine in all WAEMU economies, Togo and Niger saw the largest growth contribution due to credit growth. Trade made a significant contribution to growth only in Burkina Faso, Benin, and Niger. Falling commodity prices slightly reduced growth in more resourceintensive economies (Mali, Burkina Faso, Benin) , while improved terms-of-trade provided some growth impetus in others.
Structural reforms are needed to improve productivity growth. Recent growth occurred on the back of a rapidly growing services sector. Sustaining high growth based on a service-driven model is, however, challenging for several reasons. First, the rapidly expanding services activities are largely informal and unproductive. Second, although some modern service industries (such as finance and IT) tend to be high-productivity and tradable, they are skill-and capital-intensive. Third, most of the remaining services activities either lack technological dynamism or are inherently non-tradable. Further, WAEMU's static structural change was partly offset by a dynamic loss, indicating the importance of unleashing productivity growth in the fast-growing sectors. Productivity-enhancing structural reforms are needed to promote diversification and private investment (such as improving energy and transport infrastructure, enhancing human capital, and removing trade barriers), and to raise productivity in the informal sectors.
Given the main drivers of WAEMU's growth (credit expansion and public investment) may lose some steam going forward, boosting TFP growth would be critical to maintain the growth momentum. In the absence of productivity-enhancing structural reforms, growth could slow in the coming decade, partly driven by a slowdown in capital growth. These reforms include improving the efficiency of spending and quality of public investment, boosting revenue mobilization, reforming the energy sector, improving the business environment, and advancing economic diversification. IMF (2016) estimates show that a scenario where those reforms are delayed is associated with lower domestic investment growth. This scenario would lower WAEMU's growth by about 1-1.5 ppts compared to the baseline scenario. WDI (2013) Mobile Phones The natural logarithm of mobile cellular telephone subscriptions are subscriptions to a public mobile telephone service using cellular technology, which provide access to the public switched telephone network. Post-paid and prepaid subscriptions are included.
Annex
WDI (2013) Road Density Road density (km of road per 100 sq. km of land area). Road density is the ratio of the length of the country's total road network to the country's land area. The road network includes all roads in the country: motorways, highways, main or national roads, secondary or regional roads, and other urban and rural roads.
ADI (2016) and reports/studies.
Electricity production (kWh)
Electricity production is measured at the terminals of all alternator sets in a station. In addition to hydropower, coal, oil, gas, and nuclear power generation, it covers generation by geothermal, solar, wind, and tide and wave energy, as well as that from combustible renewables and waste. Production includes the output of electricity plants that are designed to produce electricity only as well as that of combined heat and power plants. WDI (2016 , )ADI (2016 , and reports/studies.
Government Size
The logarithm of the ratio of government consumption expenditures over GDP. PWT 7.1
Polity2
The polity2 score measures the degree of political constraints, political competition, and executive recruitment. It ranges between -10 to 10 with higher values denoting more democratic institutions.
Polity IV (2012)
CPI Inflation
The natural logarithm of 100+consumer price inflation rate. CPI inflation reflects the annual percentage change in the cost to the average consumer of acquiring a basket of goods and services.
WDI (2013)
Real Exchange Rate The natural logarithm of the GDP price level divided by the nominal exchange rate.
PWT 7.1
Banking Crisis Indicator Variable that is unity in period t if the country experienced a banking crisis.
Reinhart and
Rogoff (2011) Terms of Trade Growth The change in the natural logarithm of the net barter terms of trade index. The net barter terms of trade index is calculated as the percentage ratio of the export unit value indexes to the import unit value indexes, measured relative to the base year 2000.
WDI (2013)
ComPI Growth The change in an international commodity export price index. The index is constructed as
where ComPriceit is the international price of commodity i in year t, and θic is the average (time-invariant) value of exports of commodity i in the GDP of country c. Data on international commodity prices are from UNCTAD Commodity Statistics and data on the value of commodity exports are from the NBER-United Nations Trade Database (Feenstra et al., 2004) . The commodities included in the index are aluminum, beef, coffee, cocoa, copper, cotton, gold, iron, maize, oil, rice, rubber, sugar, tea, tobacco, wheat, and wood. Arezki and Brueckner (2012) Source: Moller and Wacker (2017) . Source: Authors' estimates based on the data described in Section 3. 4.0%
